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ABSTRACT
On the basis of information available to them in
April 1973, representatives for the Higher Education Panel at 209
institutions gave estimates of the number of doctorates that would be |
-awarded within each field of study during the academic years of July |
1972-June 1973 and July 1974-June 1975. The figures reported afford a
picture of the possible impact of the collective expectations. In
general, doctorate production is expected to increase moderately, and
most fields of study will have a share in this increased output. Only
in physical sciences did representatives expect to see a somewhat
lowered rate of doctoral output by 1975. If their estimates prove
reliable, the relative proportion of doctorates contributed by each
field of study will remain fairly stable. Only minor shifts will
occur in the relative proportion of degrees granted in a given field
of study by public and private institutions or by top 20, developing,
or other institutions. Tabulated data are included to support the
predictions. (Author/LBH)
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Recent developments in the higher education community related to goﬁern—
mental and nongovernmental policy, changes in student aspirétionl, and
changes in manpower and employment demand have created a need for current data
on graduate enrollments and degree projectionsf The Higher E&ucation Panel
initiated this survey in order to provide indicators of the impact of recent
institutional policy changes on Fh.D. production levels and to gain better
baseline data for projecting trends in the availability of professionals in
specified fields.

The questionnaire (see Appendix A) was mailed on April 3, 1973 to a sample’
of 219 institutions, out of a population of 314 Ph.D.-granting institutions.
Each respondent was asked, first, to indicate the number of doctorate degrees
the institution had conferred in each field between July 1971 and June 1972 and,
secondly, to estimate the number it expected to confer in each field during two
other years, July 1972-June 1973 and July 1974-June 1975 (see Appendix B for the

definitions of major fields of study). For the purposes of this survey

This survey was conducted for the Federal government under a grant sponsored by
the National Science Foundation, the National Institutes of Health and the U.S.
Office of Education. Assisting in the preparation of this report were Joan
C. Trexler and Richard M. Webb.
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the doctoral classification included Ph.D., Sc.D., D.P.H., and Ed.D. degrees
but excluded professional degrees such as the M.D., D.D.S., and D.V.M. degrees.

Completed questionnaires were received from 209 institutions for a response
rate of 95.4 percent. Data provided by these sample institutions were statistically
weighted in order to provide estimates of the number of doctorates that would be
awarded at all Ph.D.-granting institutions during the three time periods. (See
Appendix C for a description of sampling and weighting procedures.) The weighted
figures shown here represent approximations to what would have been reported
by the full population of Ph.D.-granting institutions; they are not, however,
based on exact counts. Thus, for instance, the estimate reported here for the
number of doctorates awarded in 1971-1972 is 33,729. 1In comparison, the figure
reported by the Natioﬁal Research Council for 1971-1972 was 33,001.1 It should be
be noted, however, that U.S. Office of Education figures on earned degrees have
typically been somewhat higher than NRC figures. For 1970-1971, the USOE figures
for the total number of degrees awarded was 32,113 whereas the total reported by
the National Research Council was 31,772.2

All figures for 1972-1973 and 1974-1975 are based on institutional projections
or estimates. No assumptions were provided to the institutional representatives
completing the questionnaire. Projections were td be based on their assessment
of the impact of recent developments and the unique effect these developments
have had or were anticipated to have on their institutions. The representatives
who provided the estimates included a variety of institutional officers, including
graduate and academic deans, directors of institutional planning or institutional
research, and administrative vice-presidents.

Because they do not cover an extended period, the estimates given by

institutional representatives for 1972-1973 and 1974-1975 were probably based on

1National Research Council, Doctorate Recipients From United States Universities,
Summary Report, 1972. Washington, D. C.: National Research Council, May 1973.

2United States Office of Education, Earned Degrees Conferred, 1970-1971,

Washington, D.C.: Government Printing Office, 1973.
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information about actual enrollments, known support levels, and budgets either
existing or projected with some degree of certainty. Nevertheless, individual
projections are likely to vary somewhat from the actual number of degrees
conferred during these years. Similarly, the figures presented in this report
are aggregated estimates that wil} not equal the number of degrees actually
conferred during 1972-1973 or 1974-1975. As an indication, unpublished data
from the 1972-1973 NRC Survey of Earned Doctorates show a figure of 33,727
doctorates awarded in 1972-1973, a two percent increase over the total number
awvarded in 1971-1972.3 In comparison, the figure reported here on the basis
of institutional estimates was higher; the estimate was that 35,532 doctorate
degrees would be conferred. The projections for 1974-1975 could be subject

to similar variation from actual figures.

Discussion

The results of this survey (reported in Tables 1-11) indicate that the
total number of doctorate degrees to be conferred are expected to increase
moderately at least through the 1974-1975 academic year. Total doctorate
production, based on current enrollments and the best judgment of the
institutional representatives, was projected for 1974-1975 to increase by
approximately eight and one-half percent above the reported production level
of 1971-1972; This increase was anticipated in both public and private
institutions, with the rate of growth in total doctorate production relatively
equal in both sectors.

Table 1 presents percentage change data by field of study, institutional
control (public, private) and year. For most fields of study, institutional

representatives expected doctorate production to increase moderately over the

3Data for 1972-1973 were obtained from Doctorate Record Files, Commission
on Human Resources, National Research Council, Washington, D. C.
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three-year period. The largest increases were expected in the health professions
(24.2 percent) and in the "other fields" category (16.0 percent). In contrast,
the only anticipated decrease (2.6 percent) was in physical sciences, while the
number of engineering doctorates awarded each year was expected to remain about
the same.

Total doctorate production for the 1974-1975 academic year was expected
to increase by approximately the same rate within public and private institutionms.
However, specific fields of study tended to show a disproportionate rate of
increase in favor of one sector of the population. With engineering, for
example, institutional representatives at public institutions expected the
number of doctorates awarded to increase 3.5 percent by 1974-1975, whereas
representatives at private institutions expected the number of doctorates in
engineering to decrease 3.5 percent by thét year. Similarly, substantial
gains were expected for the arts and humanities, mathematical sciences, and
"all other fields" in the public sector (14.0 percent, 16.3 percent, and 19.9
percent, respectively) while only moderate gains or losses were expected for
these fields in the private sector (7.3 percent, -2.8 percent, and 7.9 percent,
respectively). In contrast, the life sciences and social sciences reported
sizeable gains in the private sector (19.1 percent and 15.7 percent) and only
moderate gains in the public sector (8.5 percent and 6.8 percent). One field,
health professions, was expected to increase considerably in both sectors
although the largest increase was expected at public institutions.

Tables 2-6 are refinements of Table 1. The estimated number of doctorates
to be awarded and the numerical and percentage change in doctorate production
by field and year for all institutions and for public and private institutions

are shown in Tables 2 through 4. Percentage distributions by field (Table 5)

and by institutional control (Table 6) are presented separately.
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Although noticeable increases are projected in a number of fields of study
for both public and private institutions, the proportions of each year's total
doctorate production attributable to each field of study were expected to remain
fairly constant (Table 5). Over the three time periods covered by the survey,
only minor changes are detected in the proportion of the total doctorates to be
conferred in each field. Thus, for example, 15.6 percent of the doctorates
awarded in the 1971-1972 academic year were granted in the arts and humanities
while the corresponding percentage for 1974-1975 is 15.9 percent. Although
this difference is relatively small, it is not atypical of the differences noted
for the other fields of study. Table 5 presents similar data for all fields,
time periods, and types of institutions dealt with thus far.

This consistency also holds true when controlling for type of institution.
As can be noted in Table 6, the proportion of doctorates in each field that would
be awarded by public and by private institutions is expected to remain stable
across the three points in time. Although there are minor variations, no signifi-
cant differences are expected.

Tables 7-9 report doctorate production estimates by field of study, academic
year and by type of institution. Reference is made in the tables to "top twenty"
and "developing" institutions. The "top twenty" were designated on the basis of
National Science Foundation Fellows most frequently selecting these institutions
for graduate study and on the basis of the largest amounts of Federal research
and development money awarded. These twenty institutions accounted for almost
30 percent of all doctorates awarded in science and engineering in 1971-1972
(Table 11).4 "Developing" institutions are those which awarded science or

engineering doctorates for the first time in 1960 or later. They accounted for

AScience and engineering as used here refer to the following major fields as
listed on the survey instrument in Appendix B: engineering, life sciences,
mathematical sciences, physical sciences, and social sciences.




-6~
about 7 percent of all science and engineering doctorates in 1971-1972.

The "top twenty" institutions were estimated to show little overall change
between 1971-1972 and 1974-1975 in levels of doctorate production, although some
changes among specific fields were expected. Decreases were anticipated in
engineering, mathematical sciences, and physical sciences. The expected losses
in thezse fields contrast with the large expected gain in the health professions.

From Tables 8 and 9, it can be seen that both "developing" and "all other"
institutions were expected to increase their doctorate production in the 1974-1975
academic year by a greater percentage than the national average, with "developing"
institutions increasing by 38.9 percent. 1In "developing" institutions, often
sizeable gains were expected for particular fields of study; it should be noted,
howeyer, that these percentage increases are partially an artifact of the small
base Ns for these fields. The 'developing" institutions were expected to grant

only 9.5 percent of the total number of doctorate degrees in 1974-1975 (Table 11).

Summary

On the basis of information available to them in April of 1973, representatives
for the Higher Education Panel at 209 institutions gave estimates of the number of
doctorates that would be awarded within each field of study during the academic
years of July 1972-June 1973 and July 1974-~June 1975. The figures reported here
afford a picture of the possible impact of their collective expectations. 1in
brief, doctorate production is expected to increase moderately, and most fields
of study will have a share in this increased output. Only in physical sciences
did representatives expect to see a somewhat lowered rate of doctoral output by
1975. 1If their estimates prove to be reliable, the relative proportion of
doctorates contributed by each field of study will remain fairly stable (Table 10).
Similarly, only minor shifts will occur in the relative proportion of degrees
granted in a given field of study by public and private institutions (Table 6) or

by top twenty, developing, or other institutions (Table 11).
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Appendix A

Survey Instrument

Production of Doctorates in Selected Fields, 1972-1975

Doctorates Conferred1

9 Actual number of degrees Estimated number of degfegs
FIELDS OF STUDY July I971 Julytg§7§“’ July 1974
June 1972 June 1973 June 1975
Arts and Humanities [ ]- { ] [ ]
Education [ ] [ 1 [ ]
Engineering { ] [ | [ ]
Health Professions [ ] [ ] [ ]
Lav S [ J L
Life Sciences TOTAL [ ] [ | [ ]
Biology
Biochemistry
Microbiology —_—
Physiology
Other Life sciences ,
Matheratical Sciences [ ] [ ] [ ]
Physical Sciences TOTAL [ ] [ ] [ ]
Chemistry
Physics
Other physical eciences
Social Sciences TOTAL [ ] [ ] [ ]
Economics
Psychology —_—
Sociology
Other social sciences
All Other Fields [ ] [ ] [ ]
TOTAL ] | 1 ]

OMB No. 99-R0265.
Exp. 6-73

ERIC
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Appendix B

FIELDS OF STUDY

1Doctorate: The doctoral classification includes such degrees as the
pPh.D.,Sc.D., D.P.H., and Ed.D. but excludes professional degrees such
as the M.,D., D.D,S., and D.V.M.

%Arts and Humanities: Include English, literature, foreign languages,
history, archicecture, fine and applied arts, philosophy, religion, etc.

Health Professions: Include nursing, hospital and health care ad-
ministration, public health, pharmacy, and other allied health fields.

Other Life Sciences: Include other biological sciences such as botany,
zoology, anatomy, entomology, etc., and other life sciences such as
agriculture and forestry.

Mathematical Sciences: Include mathematics, statistics, computer
sciences, data processing, systems analysis, and all related fields.

Other Physical’Sciences: Include astronomy, atmospheric sciences
- and meteorology, geology, geophysics, metallurgy, oceanography,
paleontology, pharmaceutical chemistry, etc.

Other Social Sciences: Include amnthropology, archeology, geography,
political science, government, and demography. History students should
be reported in Arts and Humanities. Public affairs and services such -
as public administration, social work, and law enforcement, and other
applied social sciences such as criminology, international relations,
and urban studies, should be included in All Other Fields.

All Other Fields: 1Include all fields other than those indicated above,

for example, area studies, communications, home economics, library science,
public affairs and services, and applied social sciences.




Appendix C

.Sampling and Weighting Procedures

The eligible population fof this survey consisted of 314 Ph.D.-granting
institutions (168 public institutions and 146 private institutions). Data on
doctorate production levels were solicited from a sample of 219 institutions
(69.7 peréent of the eligible population). Returns were received from 209
institutions (95.4 percent)., Of these, five institutions could not provide data
for 1971-1972, ten could not provide data for 1972-1973, and fourteen could not
provide data for 1974-1975. Consequently, the data presented for 1971-1972 are
based on returns from 204 institutions, 1972-1973 on returns from 199 insti-
tutions, and 1974-1975 on returns from 195 institutions. Because of the
differential response rate for the three time periods, data were weighted
separately for each year to provide estimates of population figures and to
increase the comparability of the data.

The population of 314 institutions was classified into the following
strata:

Stratum I Public universities

Stratum II Private universities

Stratum III Public four-year colleges

Stratum IV Private four~-year colleges

Stratum V Public incependent medical schools
Stratum VI Private iadependent medical schools

Stratum VII All seminaries

- 21




The doctoral production estimates reported in the sample by responding

institutions were weighted to provide aggregate estimateg of poﬁulation figurés,

The aggregate estimator used was:;

R
Lon 2 “h Xni

¢ - § —0

h=1

< h hi
where Whis a stratum weight, the ratio of the number ot institutions in the
population to that in the sample for the hth stratum,

Xhi is the number of doctoral degrees conferred as reported by the ith

sample institution in the hth ;tratum.

24 is the number of doctoral degrees conferred in the corresponding

field (or field aggregate) as reported to HEGIS VI for the ;th sample

institution in the hth stratum,

Zh is the total doctoral count in the correspondiné field (or field

aggregate) as repérted to HEGIS VI for the hth stratum,

L is the number of strata defining a reporting category,

The HEGIS data on doctoral degrees conferred was used to provide a
ratio adjustment factor in these estimates. .In the absence of data on
doctoral production counts for later years, the HEGIS data for 1970—1971
were used in the computation of the ratio estimator for all three time periods,
Note that separate ratio adjustments were made for each fiéld estimate.

To estimate the precision of these estimators, the relative variance

was computed as:

2, 2,2 2
d’xr, XD (v, + v, 22 V. V)

z




where sz is the estimated population relative variance of the doctoral production

count, as reported by the sample institutionms, sz is the estimated population relative
variance of the doctoral production count as reported to HEGIS by the sample
institutions, and the last term is twice the covariance between them. Each of
these terms were separately estimated from the sample data within strata and
combined across strata to estimate the population variance in the reporting cate-
gory, which consisted in each case. of one or more strata,
The 95 percent confidence limits appearing in Tables €2 and C3 were
obtained by taking the square root of the absolute variance and multiplying
it by 1.96. Thus, the total number of doctorates to be conferred during the
period July 1974 to June 1975 in arts and humanities is estimated to be 5,818

with a 95 percent confidence interval of + or -227.
Table Cl reports for all institutions the number of institutions used to

estimate each field of study for the sample and the population. Weights were
subsequently obtained for. each field of study by year, by stratum. The resulting

range of weights developed for each field and year for the seven strata is also

reported in Table Cl,
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